1963) "The systematics of Crotaphytus wislizeni, the leopard lizards, Part I. A redescription of Crotaphytus wislizeni wislizeni Baird and Girard, and a description of a new subspecies from the Upper Colorado River
Throughout this extensive area, populations of C. wislizeni occur on the brushy low lands of the valleys, low foothills, and alluvial fans, seldom being found at elevations exceeding 6000 feet above sea level. In contrast to Crotaphytus collaris, the collared lizard, C. wislizeni is not restricted to rocky rough areas, but occurs where the soils are sandy or of loose gravel. Perhaps the densest populations are found in areas where rodent burrows have provided numerous holes for escape as well as underground tunnels used for shelter (aestivation and hibernation) and perhaps nesting.
We have been amazed that such a large, attractive lizard should escape the attention of systematic herpetologists for so long a time. Since April 1852, when Baird and Girard published the original description, not a single major study has been published on this species. Stejneger (1893) discussed the question of wislizeni and silus, but was apparently limited by insufficient material. Cope (1900) , with the same material available as Stejneger, concluded by placing silus as a subspecies of wislizeni. Van Denburgh (1922) , with additional material from the San Joaquin Valley, was able to describe the juvenile color pattern of silus, but did not attack the major problem associated with the variable adult patterns of other populations. Smith (1946) recognized the need to determine if silus is a valid species or a subspecies of wislizeni. His retention of silus as a subpecies of wislizeni, following the check list of Stejneger and Barbour (1943) , left the problem essentially as it had been for many years.
1.
Partial support for this study was provided by a grant from the Johnson Fund of the American Philosophical Society and from the Atomic Energy Commission Grant number AT XXIII, This study originated out of an extension of recent efforts which included this species in the Great Basin (Banta, 1963) and the Upper Colorado River Basin (Tanner. 1963) . During our independent studies, opportunities were afforded each of us to make comparisons of the wislizeni populations from the Great Basin and adjacent areas to the south and east. Resulting from these studies were the independent realizations of the existence of a distinct population of leopard lizards in the Upper Colorado River Basin of eastern Utah and the adjacent states to the east and south, as well as the need to re-define Crotaphytus wislizeni wislizeni. Crotaphytus wislizeni was originally described by Baird and Girard in April 1852 with the type locality listed as "near Santa Fe, New Mexico." Since then the following names have been proposed: C. gambeli Baird and Girard, 1852, type locality, "Calif- (1900:225) is "Leisosaurus hallowellii Aug. Dumeril, vol. 8, 1856, p. 533, note 1." We are unable to determine the reason for this inclusion by Cope. We have checked the Dumeril report and find that the name Leiosaurus haUowelU was proposed as another name for L. fasciatus, and although there were discussions of the similarities and differences between Leiosaurus and Crotaphytus, nowhere did he synonymize Crotaphytus with Leiosaurus. Guibe (1954:50) also lists Leiosaurus fasciatus Dumeril and Bibron, 1837, Erpet. Gen.. IV, p. 244, but does not mention L. hallowelli. Baird (1858:253) . in the original description of Crotaphytus reticulatus, states that it (reticulatus) is "more closely related to Crotaphytus collaris than to Crotaphytus (Gambelia) wislizeni."
These same words were repeated by Baird in 1959 .^The use of Gambelia as a genus rather than as a subgenus for the leopard lizard was first applied by Smith in 1946. However, this was not widely accepted and Schmidt (1953:117) Diagnosis. Distinguished from all other C. wislizeni by several rows of large dark brown dorsal and lateral spots, each with a circle of white dots at or near the outer margin. In adults the light cross bands have faded or have developed into a series of small dots, often included as a part of the circular margin of the spots.
The two median rows of brown spots are large, only one spot bebetween the dorsal cross bands and romid to ovoidal in shape. Postmentals usually four but ranging from two to six. However, beginning with the first edition of the check list of North American aniphibans and reptiles by Stejneger and Barbour (1917) and continuing through all their editions (1923, 1933. 1939. 19431 the description in the Stansbury report is credited as the orgLnal.
Description of
Smith and Taylor (1950) , Schmidt (1953) and Cochran (1961) continued this erroneous usage.
See discussion under Remarks.
5.
Minmium range (.mean m parentheses) maximum range.
Dec. 16, 1963 system atics of leopard lizards 133 tered posteriorly by one to three small scales; usually four postmentals, 2 (4.25) 6; gulars small and beadlike.
Head distinct, 22-30 mm. long (base of skull to snout) and 15-20 mm. wide; total length up to 400 mm.; snout to vent lengths 40 (recent hatchling) to 125 mm. in large adult; tail long. 65 to 70 per cent of total length; longest toe in adults (snout-vent of 100 mm. or more) 30 to 40 mm.
The color pattern consists of a juvenile and an adult phase. Both are distinct although variable, and will therefore be described separately.
Juvenile Pattern. A series of 7 to 9 well defined cream or white transverse bars occur in parallel sequence extending from the nape to the base of the tail; these bars may be straight, zigzag, or broken medially; dorsolaterally and laterally there are two series of white spots, often appearing as short bars, parallel or alternate with dorsal bars; tail and hind legs also with white bars; white body bars one half to one millimeter long and encompassing 3 to 4 scales in a row; between the transverse bars, and lateral to middorsal line, round brown spots form two rows of 7 to 9 spots on body; lateral spots of irregular size and position; dorsal spots occupy approximately one half of distance between transverse bars.
On the posterior margins of white bars, two small dark half circular spots develop immediately anterior to large median spots becoming proportionately smaller in older juveniles and adults; in specimens ranging from 50 -55 mm. in snout-vent length, a light circle forms around dark median spots; this light circle develops into a circular band of light dots in older lizards. The first adequate description of the juvenile pattern was provided by Ruthven (1907:516) .
Adult Pattern. Transverse bars between nape and base of tail reduced in width to form narrow stripes, 1 to 2 scales across, or obliterated, usually irregular and confused with other light markings; dorsomedial dark spots large, usually occupying at midbody more than half of distance between transverse bars; usually four rows of smaller lateral spots, and one or two small spots between large medial spots and anterior transverse bar. Around each of spots, medial and usually in the first two or three lateral rows of spots, a conspicuous circle of small white dots (2 to 4 scales in each dot) occur at or near the outer edge; head and tail spots not so encircled; transverse white bars often forming a portion of dotted circles and tending to become more obscure. Ground color grayish brown, light to medium brown or dark brown; ground color variable, reflecting age and population differences. XXIII, Remarks: The original description of this species first appeared as a short prehminary note in April, 1852, and is quoted in its entirety as follows:
'VROTAPHYTUS WISLIZENII, B. and G. -Head proportionally narrow and elongated; cephalic plates and scales on the back very small; yellowish, brown, spotted all over wdth small patches of deeper brown or black. Caught near Santa Fe, by Dr. Wislizenius (sic); specimens of the same species sent in by Lieut. Col. L. D. Graham, collected between San Antonio and El Paso del Norte." At the beginning of the article containing this description is the following statement: "Full description and figures of these species will shortly appear in Capt. Stansbury's Report to Congress on the great (sic.) Salt Lake (Utah)." As previously stated. Cope (1900:255) was obviously correct in assigning the original description to the April 1852 Proceedings article. The more detailed account in the Stansbury report followed several months later.
The description in the Stansbury Report (1852:340) is general and basically concerned with body proportions and color pattern differences between C. collaris and C. wislizeni. Although one of the basic dorsal color pattern differences in wislizeni is not included in the original description, Baird (1859, plate 31) does show the circle of white spots surrounding each of the large brown spots. This is based upon a specimen from "Sonora," Mexico, (see figure   1 which we have designated as the lectotype). This character was later recognized, in part at least, and reported in the description of Crotaphytus gambeli by Baird and Girard in August 1852:126 as follows: "The general distribution of color is the same as in C.
wislizenii; the only difference consists in the absence of the small yellowish white dots spread all over the body of the latter species.
The transverse yellowish markings appear also to be more con-
spicuous."
There is a question as to whether or not the designation of USNM 2770 is correct. Cochran (1961:105) was apparently aware of this problem as she quoted the following from the "original de- journey across New Mexico, Texas, and Chihuahua, and were unable to find any reference to the specific collection of any reptiles, let alone of a leopard lizard. Since no type specimens were designated in the original and subsequent descriptions, and since the allusion to the specimen obtained by Mollhausen is an obvious error, we must of necessity designate another type specimen. In the original description Baird and Girard stated, "specimens of the same species sent in by Lieut. Col. J. D. Graham, collected between San Antonio and El Paso del Norte. " Baird (1859, plate 31 ) was the first one to actually show the dorsal color pattern of C. w. wislizeni based upon USXM 2685 from "Sonora" obtained by "Col. J. D. Graham. U.S. A/' Because this specimen is still available in the collections of the United States National Museum and owing to the fact that specimens from "between San Antonio and El Paso del X'orte" obtained by Colonel Graham were mentioned in the original description, we take the liberty of designating USXM 2685 as the holotype for C. wislizeni wislizeni. This is necessitated by the fact that the allusion to the specimen obtained by Mollhausen, USXM 2770 as the t]v-pe, is an ob\-ious error.
We are aware of the problems involved in specifically designating localities listed by the early survey reports. Areas included in Sonora. Utah, etc., do not have the same boundaries today. It is common knowledge that the names of many areas have been changed with the advance of histor\' and what was once alluded to as "Sonora" in the 1850"s may now be portions of Xew Mexico, (BYU 20610 and 20920-30) ; Thompson (CAS 38217-34, 41131, 41133-5) mainland Mexico, the dorsal brown spots are not encircled by white or cream colored spots at or near their margins. Only a limited degree of dorsal pattern polymorphism seems to occur. (see fig. 5 ). Furthermore, C. w. punctatus is distinct from all other subspecies in having an increase in posttnentals from 4 to 6. (see fig. 6 ). Head distinct, 24.8 mm. long, 20.5 wide; body slightly flattened, wider than high; longest toe 20.0 mm. Color pattern consisting of a series of nine transverse bars from neck to base of tail, greatly faded, not distinct anteriorly; dorsal and lateral spots small, involving 7 to 16 scales; 10 to 12 spots on one side between two transverse bars; lateral spots smallest, tail with two dorsal and two lateral rows of spots, larger than body spots and becoming progressively larger posteriorly until they fuse to form black and white rings; gular region marked with seven parallel dark stripes extending from labials to near gular fold where they terminate; dorsum of hind legs spotted and colored as body; front legs with gray body color but wdthout spots; body ground color gray (see remarks); brown spots distinct. Remarks. The dorsal pattern in the subspecies of C. wislizeni appears to have four important variables in the adults: (1) the general background color; (2) number and size of dorsal dark spots; (3) the size of the dorsal transverse bars; and (4) the presence or absence of other dorsal markings such as the fine light dots surrounding the brown spots in C. w. wislizeni. Based upon the tliree subspecies now recognized the following remarks are appropriate. The background color is lightest in C. w. punctatus and darkest in C. w. silus. In the latter the scales are mostly dark brown or tending toward black, but in C. w. wislizeni there are lighter shades and a tendency for the base of each scale (not included in a brown spot) and the skin between scales, to be much lighter than the crown. In C. w. punctatus, this is carried still further in some specimens with only the top of each scale pigmented. This produces a blending or fusion of the basal white and »« •Ĉ^F igure 5. The limited range of dorsal pattern polymorphism of Crotaphytus wislizeni punctatus as indicated by a portion of the paratypic series from Thompson, Grand County, Utah. the dark dot on the crown of each scale into a gray or brownish ground color. This factor, in addition to (or combined with) the size of the dorsal spots, determines in a general way whether the lizard will have a dark (silus) or light (punctatus) appearance.
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Range. Upper Colorado River Basin in Utah from
The light colored appearance of other segments of the Upper Colorado River herpetofauna was first commented upon by Van Denburg (1922) .
The number of spots is perhaps not as variable as their size, although in punctatus the spots are not only smaller but also more numerous than in wislizeni. A comparison of wislizeni with speci- the size of spots rather than the number of spots is the variable. This is also generally true for the transverse bars, with silus having wide distinct bars and the eastern subspecies, punctatus and wislizeni, narrow, faint (even to forming a discontinuous series of dots), to a complete absence of the bars in old adults.
Perhaps the most ornate character in the dorsal pattern is the development of the circle of white dots around the dark rust brown spots.
(Those having this character well developed, are. in our opinion, one of temperate North America's most attractive and beautiful lizards). This character is present in C. w. wislizeni as we have defined it and has been observed in specimens from northern Baja California (San Andreas), southern California and extreme south and eastern Nevada. It may, therefore, be necessary to extend the range of C. w. wislizeni to these areas as additional material indicates more adequately the extent of the actual geographic ranges.
Specimens of C. w. punctatus from central Sevier County, Utah, represent the only known records outside of the Colorado River Basin. Their occurrence here is not surprising for it is known that other reptile species (e.g., Sceloporiis undulatus elongatus) have penetrated the eastern margins of the Great Basin, presumably through Salina Canyon.
Specimens seen from Washington County, Utah, are also punctatus; however, a few specimens from the western part and north along the Nevada line to Iron County show traces of the white dots (see Van Denburgh 1922b, plate 8) . There is also a reduction in the postmentals with four being most common.
Intergradation between C. iv. punctatus and C. w. wisUzeni also appears to occur in central Coconino County, Arizona. Specimens from the Tuba City-Cameron area show faint but definite tracings of the white circle of dots around the dark spots, but have six postmentals and small spots and are considered to be closer to Brackets [ ] denote specific pages of text pertaining to Crotophytus wislizeni.
